A set of indigenously developed computer programs for ab-initio Hartree-Fock calculations on both closed-and open-sheU molecules have been described. These programs have been written for calculations using GTO basis sets. Integral formulae have been taken from Taketa et al [8]. Structures and functions of the programs have been discussed. These programs have been extensively tested. Molecular integrals over GTO basis sets have been chosen for tests and as numerical examples in this paper. Results of calculations using very accurate minimal bases have been given for methane. Time taken for these computations in a CDC Cyber 180/840 machine has been indicated. Trends in the calculations have also been illustrated by employing 4-gaussian expansions for the STO's and by varying the basis size for LiH and BH ÷
Introduction
The quantitative bonding theory developed by theoretical chemists and physicists is mature. A small collection of flexible and powerful techniques, exercised with caution and insight, gives a full and subtle account of structural details and chemical reactivity for a wide range of molecules. Among these techniques, the Hartree-Fock theory [1, 2] and Hartree-Fock-Roothaan self-consistent-field calculations [3] together occupy a central position, a position revered as the mean field or the one-electron approximation. The theory and the technique of calculation are not new. What is new in this article is the algorithm for an indigenously prepared computer program for the ab-initio, nonrelativistic, Hartree-Fock self-consistent-field calculation on closed-and open-shell molecules using gaussian basis sets [4] . A few newly computed results are also given.
The programs developed can be easily extended for nonrelativistic configuration interaction calculations, and with suitable considerations, for relativistic HartreeFock and relativistic correlation treatments. These extensions wilt be described in a series of papers to be published in the near future.
The calculations involved are under two major and one minor approximations. The major approximations are theoretical in nature. These are (i) the Born-Oppenheimer approximation and (ii) the neglect of the polarization of mass [5] . The minor approximation is rather technical in nature. It is assumed that the Hartree-Fock orbitals are given by linear combinations of the basis functions employed. Since only a finite number of basis functions will be in use in one calculation, the description Sambhu N Datta of the Hartree-Fock orbitals as linear expansions in the basis set is by no means complete. That is, the calculated functions will be approximate Hartree-Fock orbitals. The Hartree-Fock equations are essentially second-order differential equations that can be solved by numerical integration techniques to any desired degree of accuracy in total energy. Such numerical calculations were performed for atoms [6] . Results of these numerical calculations are very close to the exact solutions of the atomic Hartree-Fock equations, and the same results are said to be in the Hartree-Fock limit. Results obtained from a calculation with analytical basis functions can be compared with the near Hartree-Fock results, the differences serving as a measure of the accuracy of the "analytical" calculation. This accuracy can be improved by extending the basis set, that is, by using more basis functions. The basis set truncation error can also be reduced by improving the basis function, that is, by optimizing the GTO's and by increasing the number of optimized GTO's in each basis function [7] .
This article is arranged as follows. The GTO basis set is described in § 2. Calculation of integrals over basis functions is described in § 3. The discussion involves the nature of integrals, the calculation of these integrals over gaussians as prescribed by Taketa et al [8] and the calculation of integrals in the atomic case. Structures of the programs developed are described in detail in § 4. Computed results for a few molecules (CH4, LiH and BH +) are discussed in § 5 and A few remarks on the trend of calculations are included.
GTO basis set
The gaussian functions to be used as input are of the form 
